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1 August 2020 / 
Version 2.0 

The number of sites has been updated to 90, the list of countries has been 
changed as well [section 1.2.1] 

Extended follow-up of 60 days is added in accordance with the CSP updated 
version 3.0 [section 1.2.1] 

1.2.4] 

Recruitment assumption is removed, since it does not have an impact on 
power calculations. Previous version contained estimate of 800 patients 
needed with 900 being randomized. In the current version the estimate of 800 
patients has been removed and only the number 900 is retained. [section 1.4] 

Section on Estimands has been added [section 3.1] 

Censoring rule for the primary endpoint has been added [section 3.2] 

Censoring rule for the discharge from hospital has been modified to censor 
patients who die in hospital not at the time of death but at Day 30 [section 3.2] 

clarified as 
3.3.2] 

The definition of acute kidney injury has been updated to included events 
happening in outpatient setting [section 3.3.1] 

The endpoint of acute kidney injury has been updated to include death as a 
composite measure to account for intercurrent event due to death [section 
3.3.1] 

Updated to state that new/worsened organ dysfunction will not be included in 
the hierarchical testing, but analyzed as a component of the primary endpoint. 
As such repeated details about its derivation were moved to section 3.2 

Events of acute renal failure have been added to safety analysis [section 3.4] 

Clarification of calculation of study drug compliance added. Calculation of 
proportion of patient-days on study drug has been added [section 4.1] 

The fixed-sequence of testing the secondary endpoints has been clarified. 
New/worsened organ dysfunction is removed from the testing hierarchy 
[section 4.1.2] 

Detailed definition of prior, baseline and concomitant medications has been 
added [section 4.2.2] 

Use of proportionality assumption has been clarified and the handling of ties 
has been specified in the Cox regression analysis [section 4.2.3] 

A sensitivity analysis of the primary endpoint is redefined to exclude patients 
who were not tested for SARS-CoV-2 at randomization and tested negative 
when testing became available [section 4.2.4.3] 

Details for the tipping point analysis has been added [section 4.2.4.3] 

Detailed description of analysis methods for the Total Number of Days 
endpoints has been added [section 4.2.6.2] 

Clarification of definitions of time-to-event variables in testing hierarchy has 
been added [section 4.2.6] 

Actual exposure is introduced [section 4.2.7] 
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Date /Version Brief description of change 

Section on laboratory evaluations has been added [section 4.2.7.4] 

Marked abnormalities have been defined [section 4.2.7.5] 

 

1 November 2020 / 
Version 3.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Definition of the composite strategy of handling intercurrent events has been 
added [section 3.1] 

A sensitivity analysis has been added to incorporate into primary endpoint 
deaths happening after incomplete in-hospital event assessment [section 3.2] 

Safety Data Restriction Specification has been added to restrict analysis of 
safety objective only to 30-day treatment period [section 3.4.1] 

Clarification for derivation of patient-days with complete follow-up has been 
added [section 4.1.4] 

Sensitivity analysis for the difference in proportions has been added for the 
primary endpoint [section 4.2.4.3] 

Details of the tipping point analysis have been added [section 4.2.4.3] 

Sensitivity analysis for the difference in proportions has been added for the 
time-to-event endpoints [section 4.2.6] 

Figure 2 has been added for the interpretation of the hierarchical composite 
endpoint (HCE) [section 4.2.5] 

Derivation of the analysis values for the HCE analysis has been added [section 
4.2.5] 

Handling of missing data for the HCE analysis has been added [section 4.2.5] 

[section 4.2.6.2] 

Analysis of the observational period has been specified. [section 6] 

Details of the win ratio confidence interval calculation have been added 
[APPENDIX] 
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Date /Version Brief description of change 

1 February 2021/ 
Version 4.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Primary, Secondary, Safety and Exploratory objectives are updated based on 
the protocol amendment [sections 1.1.1, 1.1.2, 1.1.3, 1.1.4] 

Event driven study has been changed to a fixed sample size study, and sample 
size increased to approximately 1200 patients, based on the protocol 
amendment [section 1.2.1] 

Section is added to specify the data collection during the extended follow-up 
period [section 1.2.6] 

Sample size calculation has been changed to reflect the updated protocol 
accounting for the dual primary endpoints [section 1.4] 

Estimands, Primary variables, Secondary variables are updated to reflect the 
dual endpoint nature of the study, change of the Acute Kidney Endpoint to 
Composite Kidney Endpoint, according to the protocol amendment, and to 
reflect the changed order in testing sequence of secondary endpoints [section 
3.1, 3.2, 3.3.1-3.3.5] 

Pooling of countries for stratified analysis has been specified [section 4.1] 

The definition of compliance has been amended to distinguish between 
compliant and compliant while alive [section 4.1] 

Confirmatory testing procedure has been updated [section 4.1.2] 

Two additional supplementary analyses are added for the prevention 
composite endpoint  multiple event analysis and removing acute kidney 
injury from the composite [section 4.2.4.2] 

Sensitivity analysis is added for the prevention composite endpoint by baseline 
use of remdesivir [section 4.2.4.3] 

The hierarchical composite endpoint section has been amended to include the 
stratified log-rank test as the primary method of analysis and the win ratio 
from the stratified Cox regression as the main method of treatment effect 
estimate applied to the HCE [section 4.2.5] 

The hierarchical composite endpoint section has been amended to include the 
definition of recovery, sensitivity analyses by excluding patients with 
unconfirmed SARS-CoV-2 test or by baseline use of remdesivir [section 4.2.5] 

amendment there are no changes from the protocol. 

Software implementation of the multi-state fallback procedure has been 
provided [APPENDIX] 

 

 

 

  

  

  

  



Statistical Analysis Plan  
Study Code ESR-20-20653 
Edition Number 5.0  
Date 3 March 2021 
 

CONFIDENTIAL AND PROPRIETARY 13 of 59 

Date /Version Brief description of change 

3 March 2021/ 
Version 5.0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the confirmatory testing procedure Death from any cause
hierarchy [section 4.1.2] 

Clarification has been added about reporting the individual events contributing 
to the composite endpoint if several of these components occur on the same 
day [section 4.2.4.2] 

The sensitivity analysis which includes deaths after incomplete event 
assessment has been added to section 4.2.4.3 in addition to being mentioned in 
section 3.2.1  

It has been clarified that type a) missingness will be handled for the primary 
analysis of the hierarchical composite endpoint [section 4.2.5.3] 

been updated to incorporate hierarchical structure of the outcomes (death vs 
survival). Analysis also incorporates patients with premature study 
discontinuation as censored [section 4.2.6.2] 

Software implementation of the primary analysis for HCE has been provided 
[APPENDIX] 
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1 STUDY DETAILS 

1.1 Study Objectives 

1.1.1 Primary Objective 

Primary objective: Outcome measure: 

To determine whether dapagliflozin 10 mg is 
superior to placebo, in reducing disease 
progression, complications, and all-cause 
mortality in patients hospitalized with COVID-19. 

Dual primary endpoints of: 

 

Prevention of COVID-19 complications or death 

During the 30-day treatment period, time to first 
occurrence of new/worsened organ dysfunction during 
index hospitalization or death from any cause. 
New/worsened organ dysfunction is defined as at least 
one of the following:  

 Respiratory decompensation requiring initiation of 
mechanical ventilation (includes invasive or 
non-invasive ventilation, CPAP, or BiPAP), and/or 
initiation of ECMO 

 New or worsening congestive HFa 
 Requirement for vasopressor therapy and/or 

inotropic or mechanical circulatory support 
 Ventricular tachycardia or fibrillation lasting at 

least 30 seconds and/or associated with 
hemodynamic instability or pulseless electrical 
activity, or resuscitated cardiac arrest 

 Doubling of s-Creatinine or initiation of renal 
replacement therapy 

 

Improving clinical recovery 

Hierarchical composite outcome measure: 
1 Death from any cause through Day 30 
2 New/worsened organ dysfunction (as defined 

above) 
3 Clinical status at Day 30 for patients still 

hospitalized and without any worsening organ 
dysfunction (using points 3 to 5 of a 7-point ordinal 
scaleb) 

4 Hospital discharge before Day 30 and alive at 
Day 30 
 

a Congestive HF is defined as at least one of the following 1) initiation of new intravenous therapy for heart 
failure 2) reinstitution of previous intravenous therapy for heart failure 3) increase in current intravenous 
therapy for heart failure. This is based on modification on previous definition of in-hospital worsening heart 
failure (McMurray et al 2007) 

b 7-point Patient Clinical Status scale: 
1 Not hospitalized, no limitations on activities 
2 Not hospitalized, limitation on activities 
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3 Hospitalized, not requiring supplemental oxygen 
4 Hospitalized, requiring supplemental oxygen 
5 Hospitalized, on high flow oxygen devices 
6 Hospitalized, on invasive mechanical ventilation or ECMO 
7 Death 

BiPAP Bilevel positive airway pressure; COVID-19 Coronavirus disease 2019; CPAP Continuous positive 
airway pressure; ECMO extracorporeal membrane oxygenation; HF Heart failure. 

1.1.2 Secondary Objectives  

Secondary objectives: Outcome measures: 

To compare the effect of dapagliflozin 10 mg 
versus placebo on time to hospital discharge. 

Time to hospital dischargea 

To compare the effect of dapagliflozin 10 mg 
versus placebo on total number of days alive 
and free from respiratory decompensation 
requiring mechanical ventilation 

Total number of days alive and free from respiratory 
decompensationa requiring initiation of mechanical 
ventilation (includes invasive or non-invasive ventilation, 
CPAP, or BiPAP) from randomization through Day 30 

To compare the effect of dapagliflozin 10 mg 
versus placebo on total number of days alive, 
not in ICU, and free from respiratory 
decompensation requiring mechanical 
ventilation 

Total number of days alive, not in the ICU, and free from 
respiratory decompensationa requiring initiation of 
mechanical ventilation (includes invasive or non-invasive 
ventilation, CPAP, or BiPAP) from randomization through 
Day 30 

To compare the effect of dapagliflozin 10 mg 
versus placebo on a composite kidney endpoint 

Time to composite of acute kidney injuryb or initiation of 
renal replacement therapyc, or death from any cause 
through Day 30 

To compare the effect of dapagliflozin 10 mg 
versus placebo in reducing the incidence of 
all-cause mortality 

Time to death from any cause through Day 30 

 
a Refers to index hospitalization only 
b Acute kidney injury defined as:  

 An episode of doubling s-Creatinine compared to baseline during index hospitalization 

 or SAE with preferred term of Acute kidney injury following discharge and through Day 30 
c Renal replacement therapy defined as: 

 Initiation of renal replacement therapy during index hospitalization  

 or SAE with a preferred term for renal replacement therapy (ie, Haemodialysis, Haemofiltration, 
Continuous haemodiafiltration, Dialysis, Peritoneal dialysis, Dialysis device insertion, Renal 
replacement therapy, or Artificial kidney device user) following discharge and through Day 30 

BiPAP Bilevel positive airway pressure; COVID-19 Coronavirus disease 2019; CPAP Continuous positive 
airway pressure; ECMO Extracorporeal membrane oxygenation; ICU Intensive care unit; SAE Serious adverse 
event. 
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1.1.3 Safety Objectives 

Safety objective: Outcome measures: 

To evaluate the safety and tolerability of 
dapagliflozin compared to placebo in patients 
hospitalized with COVID-19. 

 Serious adverse events from randomization to 
Day 30a 

 Acute kidney injury defined as:  

 An episode of doubling of s-Creatinine 
compared to baseline during index 
hospitalization 

 or SAE with preferred term of acute kidney 
injury following discharge and through Day 30 

 Incidence of diabetic ketoacidosis from 
randomization through Day 30 

a SAEs will be collected through Day 90 but comparison of treatment groups will be assessed based on the 
data obtained through Day 30. For the definition of reportable SAEs, see CSP Section 6.4.2. 

COVID-19 Coronavirus 2019; SAE Serious adverse event. 

 

1.1.4 Exploratory Objectives 

Exploratory objective: Outcome measures: 

To compare the effect of dapagliflozin 10 mg to 
placebo on the components of the primary endpoint, 

status. 

 Change in NT-proBNP, hs troponin, D-dimer, LDH, 
ALT, lymphocyte count, CRP between Day 1 and 
Day 15 (or discharge from hospital, whichever is 
earlier) 

 Qualitative PCR for SARS-CoV-2 in 
oropharyngeal/nasopharyngeal swab at baseline 
(while hospitalized); and Day 15 (if still hospitalized) 
or discharge from hospital 

 Change in NEWS 2 from Day 1 to Day 15 (or 
discharge from hospital, whichever is earlier). 

 -point ordinal scale) at 
Day 15 (or discharge from hospital, whichever is 
earlier) 

 Total number of days alive and not on renal 
replacement therapya  

 Proportion of patients with acute coronary syndromeb 
a Refers to index hospitalization only 
b Acute coronary syndrome defined as: abnormal troponin level above 99th percentile of the local laboratory 

reference range or, if abnormal at baseline, further rise in troponin levels accompanied by at least 1 of the 
following: 1) ischemic symptoms 2) ischemic ST-segment changes on ECG (Thygesen et al 2018) 

NEWS 2 is a standardized assessment of acute-illness severity and can prompt critical care intervention. It is 
used as an adjunct to clinical judgment. 

ALT Alanine aminotransferase; COVID-19 Coronavirus disease 2019; CRP C-reactive protein; 
ECG Electrocardiogram; hs troponin High-sensitivity cardiac troponin; LDH lactate dehydrogenase; NEWS 2 
National Early Warning Score 2; NT-proBNP N-terminal-pro B-type natriuretic peptide; PCR Polymerase chain 
reaction SARS-CoV-2 Severe acute respiratory syndrome-coronavirus-2. 
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1.2 Definitions 

1.2.1 Study Closure 

The study is a fixed follow-up study with follow-up time of 30 days. Approximately 
1200 patients will be randomized at approximately 90 sites in North America (USA and 
Canada), Latin America (Argentina, Brazil, Mexico), India, and Europe (UK).  

An extended follow-up period of an additional 60 days of observational follow up (on top of 
the current active treatment duration of 30 days) will be conducted to examine any potential 
longer-term trajectory of recovery from COVID-19 among trial participants. All analyses 
described in the current SAP (except Section 6) will be carried out on data collected up to and 
including Day 30. As soon as the pre-planned number of patients have completed their 30 day 
treatment period, and the data is collected and cleaned, the database will be locked and 
unblinding performed for these analyses.  

Separate analyses will be done on extended follow-up period described in Section 6. 

1.2.2 Withdrawal of Informed Consent 

Withdrawal of consent (WoC) should only occur if the patient has received appropriate 
information about, and does not agree to, any kind of further assessments or contact, including 
modified follow-up options. A patient who considers withdrawing from the study must be 
informed by the Investigator about modified follow-up options (eg, telephone contact, a 
contact with a relative or treating physician, or information from medical records).  

If the patient withdraws consent for disclosure of future information, the Sponsor may retain 
and continue to use any data collected before such a WoC. A patient who withdraws consent 
will always be asked about the reason(s) and the presence of any adverse event (AE). The 
Investigator will follow up patients as medically indicated. To ensure validity of study data, 
efforts will be made to collect as much data as possible throughout the study (including after 
hospital discharge) and especially vital status (dead or alive) (also for patients who have 
withdrawn their informed consent). Therefore, if informed consent has been withdrawn 
completely or the patient is non-contactable following hospital discharge, the Investigator will 

study closure, in compliance with local privacy laws/practices. 

1.2.3 Discontinuation from Study Drug 

Discontinuation from investigational product (IP) is not the same as complete withdrawal 
from the study. A patient who discontinues IP should optimally continue to follow up study 
assessments  up to and including Day 90. Alternatively, if the patient does not agree to this 
approach, modified follow-up should be arranged (eg, less frequent assessments, one contact 
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at Day 30, or other means). Patients who agree to some kind of modified follow-up are still 
participating in the study. The modified visits and procedures that are done will be recorded in 
the electronic case report form (eCRF). 

Data from patients who did not withdraw consent or events occurring before WoC for patients 
who withdraw consent will be included in the intention-to-treat (ITT) analyses irrespective of 
whether the event occurred before or following discontinuation of study drug.  

1.2.4 Vital Status 

Known vital status at the end of the 30-day treatment period will be defined when the patient 
is dead or has date last known alive on or after Day 30. Vital status for 60 and 90 days will be 
summarized separately. 

For patients who have withdrawn consent, the investigator will attempt to collect vital status 
from publicly available sources at study closure in compliance with local privacy 
laws/practices. 

1.2.5 Follow-up Period after Hospital Discharge 

Patients discharged from hospital will continue with daily treatment for the remainder of the 
30 days, and are followed up by telephone at Day 15 and/or Day 30 (± 3 days). 

The following assessments will be completed: 

 Concomitant medications will be recorded 

 Follow up of ongoing reportable serious AEs (SAEs). Details of any reportable SAEs 
will be recorded. 

 Vital status 

 Investigational product adherence 

 Details of any re-hospitalization for the patient 

 Patient Clinical Status will be assessed using a 7-point scale (defined in Section 1.1.2) 

 

1.2.6 Extended Follow-up Period after Day 30 

Following last dose of investigational product at Day 30, patients are followed up by 
telephone at Day 60 and Day 90 (± 7 days).  

The following assessments will be completed: 

 Concomitant medications will be recorded 
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1.3.1 Randomization 

In this study, patients will be recruited from sites with adult patients hospitalized with 
confirmed or strongly suspected COVID-19. Each patient should meet all of the inclusion 
criteria and none of the exclusion criteria for this study in order to be randomized to 
investigational product. Under no circumstances can there be exceptions to this rule. Patients 
can be re-screened once, but must be considered screen failures if they still do not meet the 
entry requirements (clinical study protocol [CSP], Section 3.3). 

informed consent form (ICF). 

number.  

All patients will be randomly assigned to investigational product centrally using an Interactive 
Response Technology system. Randomization to investigational product will be performed in 
balanced blocks to ensure approximate balance between the treatment groups (1:1). The 
Sponsor or delegate is responsible for generating the randomization scheme for this study 
using a validated system. Before the study starts, the instructions for accessing and using the 
Interactive Response Technology system will be provided to each site. 

Investigational product (dapagliflozin or placebo) should be administered the same day the IP 
kit number is assigned and as soon after randomization as possible. 

To ensure balanced randomization within countries, stratification will be employed by 
country. 

1.4 Number of Patients 

The primary objectives of the study are to determine the superiority of dapagliflozin versus 
placebo in reducing the incidence of complications or all-cause mortality (prevention of 
worsening COVID-19) or improving clinical recovery. It is estimated that a sample size of 
approximately 1200 patients will provide adequate power to detect the treatment effect on 
prevention or recovery, when the dual primary endpoints are used for testing, with alpha split 
between these endpoints.  

Since the original protocol was designed, the unpredictable nature of the evolving global 
pandemic and the change in standard of care for treatment of COVID-19 resulted in lower 
than expected event rates. As a consequence, faster and more complete recovery has now 
become an important treatment goal on par with prevention of complications and death in 
patients hospitalized with COVID-
objectives.  
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The initial version of the protocol (CSP version 1.0, 2 April 2020) specified an event-driven 
approach with 380 events needed to detect HR of 0.75 with 80% power. In a fixed follow-up 
study that would have required 42% of initially randomized 900 patients to experience an 
event. The provision for a potential increase of sample size was included in the initial design 
and intended as a way of balancing the possible decrease in event rates, while the recruitment 
rate of 900 patients was anticipated to occur over a period of approximately 3 months. When 
the CSP was updated (version 4.0, 20 November 2020) it was estimated that around 10 to 20% 
of patients will develop COVID-19 related complications during the index hospitalization or 
will experience death during the 30-day treatment period, while 80 to 90% of patients will 
recover without experiencing worsening. Therefore, the sample size of approximately 1200 
patients would provide approximately 100 to 250 events for the first dual primary endpoint 
(prevention). 

With dual primary objectives of prevention of COVID-19 complications or death and 
improvement in clinical recovery, an effect on any one will be sufficient evidence of the 
effectiveness of study medication. This is per the FDA guidance on Multiple Endpoints in 
Clinical Trials (FDA 2017). To control the type I error for dual primary endpoints, the 
allocated alpha of 5% will be split between them. Table 1 below shows the true hazard ratio 
required for 80% power for a hypothetical scenario of an even split of alpha (2.5% two-sided 
for each primary endpoint) depending on the number of events observed (final alpha 
allocation is described in Section 4.1.2). Since no prior studies are available for SGLT2 
inhibitors in the COVID-19 setting, possible scenarios of event rates and treatment effects are 
considered to infer the sample size (Table 1). 

Table 1 - 2.5% Alpha (80% Power, Time-to-event Analysis) 

Number of Events Hazard Ratio 
(Dapagliflozin versus 

Placebo) required for 80% 
power 

Minimal Detectable 
Hazard Ratio 

100 0.54 0.64 

150 0.6 0.69 

200 0.65 0.73 

250 0.68 0.75 

 
For the second primary endpoint (recovery) the sample size of 1200 patients will detect a win 
ratio (WR) of 1.23 with at least 80% power for hypothetical alpha of 2.5% (The power is 
calculated based on asymptotic normality property of the win proportion [WP] where 
WR = WP/[1-WP] and the estimated standard deviation (SD) for the WP is assumed to be 
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SD = 1/sqrt[3] = 0.57735 [Kawaguchi et al 2011], as it is a conservative estimate.) This is 
based on an overall 1:1 allocation between dapagliflozin and placebo.   

2 ANALYSIS SETS 

2.1 Definition of Analysis Sets 

2.1.1 Full Analysis Set 

All patients who have been randomized to study treatment will be included in the full analysis 
set (FAS) irrespective of their protocol adherence and continued participation in the study. 
Patients will be analyzed according to their randomized IP assignment, irrespective of the 
treatment actually received. The FAS will be considered the primary analysis set for the 
primary, secondary, and exploratory efficacy variables.   

2.1.2 Safety Analysis Set 

All randomized patients who received at least 1 dose of randomized treatment will be included 
in the safety analysis set (SAS). Patients will be analyzed according to the treatment actually 
received. For any patients given incorrect treatment, ie, randomized to one of the treatment 
groups but actually given the other treatment, the treatment group will be allocated as follows: 
patients who got both incorrect and correct treatment will be analyzed according to their 
randomized treatment; patients who got only the incorrect treatment will be analyzed 
according to that treatment. 

The SAS will be considered the primary analysis set for all safety variables. 

2.2 Violations and Deviations 

The important protocol deviations listed below will be summarized by randomized treatment 
group 

 Patients who were randomized but did not meet inclusion and exclusion criteria. 

 Patients who received the wrong study treatment at any time during the study. 

 Patients who received prohibited concomitant medication, which for this study is 
limited to open-label SGLT2 inhibitors taken in combination with IP.  

 
As the primary analysis is an ITT analysis, a protocol deviation will not imply exclusion from 
the primary analysis. 
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3.2 Primary Variables 

3.2.1 Prevention Composite Endpoint  

The analysis of the prevention endpoint is based on time from randomization to first 
occurrence of new/worsened organ dysfunction during index hospitalization or death from any 
cause.  New/worsened organ dysfunction is defined as at least one of the following: 

 Respiratory decompensation requiring initiation of mechanical ventilation (includes 
invasive or non-invasive ventilation, CPAP, or BiPAP), and/or initiation of ECMO 

 New or worsening congestive HF 

 Requirement for vasopressor therapy and/or inotropic or mechanical circulatory 
support 

 Ventricular tachycardia or fibrillation lasting at least 30 seconds and/or associated with 
hemodynamic instability or pulseless electrical activity, or resuscitated cardiac arrest 

 Doubling of s-Creatinine or initiation of renal replacement therapy 

 

Congestive HF is defined as at least one of the following 1) initiation of new intravenous 
therapy for HF 2) reinstitution of previous intravenous therapy for HF 3) increase in current 
intravenous therapy for HF. This is based on modification on previous definition of in-hospital 
worsening HF (McMurray et al 2007).  

The primary variable of interest is the onset of COVID-19 related new or worsened organ 
dysfunction in the hospital setting (ie, during index hospitalization), or death from any cause 
at any time during the 30-day treatment period. Therefore, if a patient is discharged from the 
hospital without an event of organ dysfunction, then the patient is assumed to have made a 
partial or full recovery from COVID-19 and is therefore no longer at high risk of developing 
COVID-19 related organ dysfunction in the outpatient setting. Thus, for the primary analysis 
(for both dual endpoints), after discharge only vital status will be considered in the analysis.  

For the prevention endpoint the censoring rule is the following, if a patient is discharged from 
the hospital without an event of organ dysfunction and is alive at Day 30, then this patient is 
censored at Day 30. The only instances that the censoring date will be truncated is when 
patients have incomplete vital status assessment after hospital discharge (are lost to follow-
up): the censoring date will be the date of hospital discharge or the last assessment of vital 
status after the discharge or the date of withdrawal of consent, if after withdrawal of consent 
the vital status is unknown. 
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Incomplete event assessment during the index hospitalization will serve as an additional 
censoring event. If it is known that some patients have died after incomplete event assessment, 
then a sensitivity analysis will be conducted to consider these deaths as events. 

The number and percentage of patients with complete follow-up of the prevention endpoint 
will be reported. 

In the analysis of components of the composite endpoint, date of death from any cause will be 
an additional point of censoring.  

3.2.2 Hierarchical Composite Endpoint  

The efficacy variable is a composite of ordinal outcomes. All patients will be ranked based on 
the timing and severity of their events. Up to Day 30, all events described in the definition of 
the composite will be considered (not just the first events) to determine the ranks of patients as 
described in Section 4.2.5. 

 

3.3 Secondary Variables 

The secondary endpoints are included in a hierarchical testing sequence following the primary 
endpoint as described in 3.3.1 to 3.3.5. 

3.3.1 Composite Kidney Endpoint  

The efficacy analysis is based on time from randomization to composite of acute kidney 
injury, initiation of renal replacement therapy or death from any cause.  

Acute kidney injury is defined as:  

 An episode of doubling s-Creatinine compared to baseline during index hospitalization 

 or SAE with preferred term of Acute kidney injury following discharge and through 
Day 30 

 
Renal replacement therapy is defined as:  

 Initiation of renal replacement therapy during index hospitalization   
 or SAE with a preferred term for renal replacement therapy (ie, Haemodialysis, 

Haemofiltration, Continuous haemodiafiltration, Dialysis, Peritoneal dialysis, Dialysis 
device insertion, Renal replacement therapy, or Artificial kidney device user) 
following discharge and through Day 30 
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3.3.2 Total Number of Days Alive and Free from Mechanical Ventilation 

The efficacy variable is the total number of days alive and free from respiratory 
decompensation (during index hospitalization only) requiring initiation of mechanical 
ventilation (includes invasive or non-invasive ventilation, CPAP, or BiPAP) from 
randomization through Day 30. 

The total number of days will be calculated as follows. The total follow-up time is defined for 
each patient as the 30 days after the randomization or until time of WoC or last contact for 
patients who are LTFU. The total time spent in hospital will be divided into combined 
duration of use of mechanical ventilation and of being free from mechanical ventilation. The 
time interval of being out of hospital and alive is considered as being free from mechanical 
ventilation. If a patient dies, the number of days from their death to the end of study will be 
assigned as days dead. Days in hospital with use of mechanical ventilation and days dead will 
then be subtracted from total follow-up time to arrive at days alive and free from mechanical 
ventilation for each patient. 

3.3.3 Total Number of Days Alive, Not in the ICU, and Free from 
Mechanical Ventilation 

The efficacy variable is the total number of days alive, not in the ICU, and free from 
respiratory decompensation (during index hospitalization only) requiring initiation of 
mechanical ventilation (includes invasive or non-invasive ventilation, CPAP, or BiPAP) from 
randomization through Day 30. 

The total number of days will be calculated as follows. The total follow-up time is defined for 
each patient as the 30 days after the randomization or until time of WoC or last contact for 
patients who are LTFU. The total time spent in hospital will be divided into combined 
duration of being in ICU or using mechanical ventilation and of being out of ICU and free 
from mechanical ventilation. The time interval of being out of hospital and alive is considered 
as being out of ICU and free from mechanical ventilation. If a patient dies, the number of days 
from their death to the end of study will be assigned as days dead. Days in ICU or using 
mechanical ventilation and days dead will then be subtracted from total follow-up time to 
arrive at days alive, not in the ICU, and free from mechanical ventilation. 

3.3.4 Death from Any Cause 

The efficacy variable is time to from randomization to death from any cause. All deaths on or 
prior to Day 30, including death after WoC will be included. Patients who are alive will be 
censored at the earliest of date last known alive and Day 30. 
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3.3.5 Discharge from Hospital 

The efficacy variable is time from randomization to discharge from hospital. Since death is a 
competing event for the hospital discharge, censoring of patients at the time of death is not 
appropriate. Instead patients dying before hospital discharge will be censored at the end of 
follow-up, that is at day 30 (Dodd et al. 2011). Hospital discharge is a desirable outcome and 
intention of the treatment is to reduce (as opposed to time to negative outcomes, for example, 
organ worsening) the time to this event. Therefore, it is reasonable to assume that patients 
dying in hospital did not have the event during the entire follow-up period, since death 
precludes the happening of hospital discharge.  

3.4 Safety Variables 

The safety and tolerability of dapagliflozin will be evaluated from reportable SAEs (see CSP 
Section 6.4.2), and safety events (acute kidney injury, DKA). Additionally, DAEs and events 
of cute renal failure , defined by narrow SMQ (Standardized MedDRA Queries) scope, 
will be summarized. Routine AEs will not be collected.  

3.4.1 Safety Data Restriction Specification 

Because of the observational additional 60 days of follow-up, some AEs emerging during the 
30 days of follow-up will have resolution after Day 30. For analysis of all safety objectives 
only data from 30-days treated period will be used. Therefore, AEs still ongoing at the end of 
30 Day treatment period with outcome after day 30 will be considered as ongoing. For the 
analysis of observational data see Section 6.  

 

4 ANALYSIS METHODS 

4.1 General Principles 

No multiplicity adjustment will be made to confidence intervals as they will be interpreted 
descriptively and used as a measure of precision. P-values for variables not included in the 
confirmatory testing sequence or following a non-significant test in the sequence will be 
regarded as nominal. 

For stratified analyses countries contributing less than 5% of all randomized patients will be 
pooled together. 
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Baseline Laboratory Value 

For all laboratory variables, the baseline value is defined as the last value on or prior to date of 
randomization. Preference will be given to study-mandated laboratory values over standard of 
care laboratory values. 

eGFR 

The estimated glomerular filtration rate (eGFR) values will be calculated (in mL/min/1.73 m2) 
from the creatinine measurements using the chronic kidney disease epidemiology 
collaboration equation (CKD-EPI) formula (Levey at al 2009). Descriptive statistics will be 
presented based on laboratory data. 

Study Drug Compliance 

The percentage of study drug compliance (compliant and compliant while alive) for the 
overall treatment period will be derived. Compliant is defined as continuing taking the 
investigational product until and on Day 30, or died before Day 30 while being on study 
treatment. Compliant while alive is defined as being compliant and alive at Day 30. 
Additionally, patient-days on drug will be defined as days from first dose date until the 
earliest of drug discontinuation, death, WoC, or Day 30.  Proportion of patient-days on study 
drug will be calculated as total patient-days on study drug divided by total patient-days with 
maximum days on study drug, that is, time to death or Day 30. 

4.1.1 Hypotheses 

For the primary endpoints the following 2 hypotheses will be tested with alpha allocated to 
each hypothesis to maintain an overall 5% 2-sided significance level: 

Prevention 

H0:HR [dapagliflozin:placebo] = 1 

versus  

H1:H  1 

Recovery 

H0:WR [dapagliflozin:placebo] = 1 

versus  

H1:WR  1 
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Here HR (hazard ratio) is estimated from a Cox regression stratified by (pooled) countries and 
adjusted for sex and age, while WR (win ratio) will be estimated from the Cox regression 
applied to ranks of the Hierarchical Composite Endpoint (HCE, Section 4.2.5). Note that the 
statistical test for the latter will be done using the stratified log-rank test. A direct win ratio 
estimate will be provided as well, based on pairwise comparisons of patients in the active 
group with the patients in the placebo group, as a supplementary analysis.  

A strong type 1 error control will be applied in testing the primary and secondary efficacy 
endpoints (Section 4.1.2). 

4.1.2 Confirmatory Testing Procedure 

4.1.2.1 Multi-stage fallback procedure 

To control the overall type I error at a 2-sided 0.05 level for multiplicity across primary and 
secondary endpoints (Table 2), a multi-stage fallback testing procedure (Dmitrienko et al 
2006) will be employed. Graphical representation of this testing procedure is given in Figure 2 
using the Bonferroni-based recycling framework developed in Burman et al 2009. Different 
weights will be allocated to the significance level for each hypothesis test in Table 2.  

Table 2 - Multiple testing procedure 

Hypothesis Endpoint 

1  The prevention composite endpoint (first occurrence of new/worsened 
organ dysfunction during index hospitalization or death from any cause 
through day 30). 

2  The hierarchical composite endpoint (recovery). 

3  The composite kidney endpoint. 

4  Death from any cause. 

5  Total number of days alive and free from respiratory decompensation.  

6  Total number of days alive, not in the ICU, and free from respiratory 
decompensation.  

7  Hospital discharge.  
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4.1.2.2 Significance level allocation for the testing procedure 

The overall significance level  will be split to 0.015 for H1(prevention) and 0.035 for 
H2 (recovery) for the initial testing. If H1 is rejected then 0.005 will be recycled and H2 will 
be tested at 0.035+0.005=0.04, while 0.01 will be reserved for H3. If H2 is rejected at 0.04 
then H3 will be tested at full 0.05, otherwise H3 will be tested at 0.01. In the same way, if H2 
is rejected at 0.035, then 0.025 will be recycled and H1 will be tested at 0.04 while 0.01 will 
be reserved for H3. If H1 is rejected at 0.04 then H3 will be tested at full 0.05, otherwise H3 
will be tested at 0.01. If H3 is tested at full 0.05 (which can happen if and only if both H1 and 
H2 are rejected) and is rejected, then the testing procedure will continue for H4-H7 as a fixed 
sequence at full 0.05.  

Implementation of this testing procedure using SAS® software is given in Appendix A 2. 

As an example, consider the case of following p-values: 
At the initial allocation of significance level H2 will be rejected at 0.035, while H1 will 

not be rejected at 0.015. After recycling, H1 will be re-tested at 0.04 but will still not be 
rejected. H3 will be tested at 0.01, reserved from rejecting H2, and hence H3 will be rejected. 
Therefore, 0.01 can be recycled to test H1 at 0.04+0.01=0.05. At this level H1 will be rejected 
and hence the testing procedure can continue to hypotheses 4-7 at overall significance level 
0.05. 
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Figure 2 - Multiple testing procedure

4.1.3 Presentation of Time-to-event Analyses

In general, summary tables of time-to-event analyses will include the number and percentage
of patients with event per treatment group, event rate, HR with 95% confidence interval and 
p-value. The event rate will be derived as the number of patients with event divided by the 
total duration of follow-up across all patients in a given group, presented as patients with 
event per 100 patient months (1 month = 30 days).

Kaplan-Meier (KM) estimates of the cumulative proportion of patients with events will be 
calculated and plotted per treatment group, with the number of patients at risk indicated below 
the plot at specific time points. The KM plots will be presented for all time-to-event analyses, 
including the individual components of the composite endpoints.

4.1.4 Vital Status and Follow-up of the Prevention Endpoint

Potential endpoints will be collected from randomization throughout the study until and 
contact. The investigator will attempt to collect vital status (dead or 
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alive) on or after Day 30, including vital status from publicly available sources for patients 
who have withdrawn consent, in compliance with local privacy laws/practices. 

Known vital status at the end of the study will be defined when the patient is dead or has date 
last known alive on or after Day 30. In patient disposition, the number of patients who are 
dead, alive, or with unknown vital status will be reported separately for patients who did/did 
not withdraw consent. The term LTFU will be limited to only patients with unknown vital 
status. 

The number and percentage of patients who are not LTFU will be provided, as well as the 
number and percentage of patients with complete follow-up of the prevention composite 
endpoint. In addition, the proportion of patient-days with complete follow-up will be reported 
per treatment group. Patient-days with complete follow-up will be defined as days from 
randomization until the earliest of an event of the prevention composite endpoint, WoC, 
censoring due to incomplete event assessment (in cases where last complete event assessment 
is prior to Day 30), or Day 30. To calculate the proportion of patient-days with complete 
follow-up, the total patient-days with complete follow-up will be divided by the total patient-
days with maximum follow-up, that is the total days from randomization to first event or 
Day 30. 

4.2 Analysis Methods  

4.2.1 Demographics and Baseline Characteristics 

Demographic and baseline characteristics, including medical history, will be summarized, 
using frequency distributions and summary statistics based on the FAS, for each treatment 
group as well as for all patients combined. No statistical test will be performed for comparison 
of any baseline measurement among treatment groups.  

4.2.2 Prior, Baseline and Concomitant, Medications 

Prior medication is defined as medications started before index hospitalization. 

Baseline medication is defined as medications with at least one dose taken on or before date of 
randomization, during the index hospitalization.  

Concomitant medication is defined as medications taken post randomization, irrespective of 
study drug.  

The frequency of baseline and concomitant medication will be presented for the FAS per 
Anatomical Therapeutic Chemical (ATC) class and treatment group. 

COVID-19 related concomitant medications will be summarized separately. 
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Summaries of prohibited medication (as defined in CSP Section 7.7) will be presented. In this 
study prohibited medication is limited to open-label SGLT2 inhibitors taken in combination 
with investigational product. 

4.2.3 Analysis of Time-to-Event endpoints 

For analysis of time to first event, data will be expressed as 2 variables: 

 A binary variable indicating whether the event in question occurred or the patient was 
censored 

 An integer variable for the number of days from randomization to the first occurrence 
of an event (start date of the event  randomization date + 1) or, for event-free patients, 
from randomization to censoring (censoring date  randomization date + 1) 

 
Event-free patients will be censored as described below for each respective endpoint. 

4.2.4 Analysis of the Prevention Primary Composite Endpoint 

In the analysis of the prevention composite endpoint, treatments (dapagliflozin versus 
placebo) will be compared using a Cox proportional hazards model with a factor for treatment 
group, stratified by country (pooling together countries contributing less than 5% of all 
randomized patients) and adjusting for age and sex. The stratified Cox proportional hazards 
model is assuming proportionality of hazards in each stratum, meaning that baseline hazards 
in different strata can be different (which would be indicative of different event risks in 
different countries, during the time), but the effect of covariates over time and across strata is 
constant. The analysis will use the earliest of WoC, last clinical event assessment, and Day 30 
for censoring of patients without any primary event as described in Section 3.1. The Efron 
method for ties and p-value based on the Wald statistic will be used. The event rates, p-value, 
HR, and 95% confidence interval will be reported.   

Kaplan-Meier estimates of the cumulative proportion of patients with event will be calculated 
and plotted, for the composite endpoint and for the individual components. 

4.2.4.1 Subgroup Analysis of the Prevention Composite Endpoint 

Exploratory subgroup analyses of the primary composite endpoint will be performed for the 
characteristics listed in Table 3. Analysis will be done separately by each level of the relevant 
subgroup variable, in a model stratified by (pooled) country and including age and sex as 
covariates. Furthermore, in a model across subgroups a test of interaction between randomized 
treatment group and the subgroup variable will be performed in a Cox model, stratified by 
(pooled) country and including as covariates age, sex, the relevant subgroup variable and the 
interaction between treatment and the subgroup variable. In addition to the number and 
percentage of patients with event, event rate estimate, HR with 95% confidence interval and 
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3. ECMO 
Cardiac decompensation 
4. New or worsened congestive HF 
5. Vasopressor therapy, inotropic or mechanical circulatory support 
6. Ventricular tachycardia or fibrillation, resuscitated cardiac arrest,  
Renal decompensation 
7. Doubling of s-Creatinine 
8. Initiation of renal replacement therapy 
Death 
9. All-cause mortality 
 

 In reporting the events of the composite the frequency of the first events will be summarized. 
If a subject has events of several types on the same day, then the subject is included in the 
category with the highest priority (in the following order  all-cause mortality, cardiac 
decompensation, renal decompensation, respiratory decompensation). The contribution of 
each component of the prevention composite endpoint to the overall treatment effect will be 
examined. In the analysis of the components, all first events of the given type will be included 
irrespective of any preceding non-fatal composite event of a different type. Consequently, the 
sum of the number of patients with events in the component analysis will be larger than the 
number of patients with composite events. Methods similar to those described for the analysis 
of the composite will be used to separately analyze the time from randomization to the first 
occurrence of each component of the prevention composite endpoint.  

In addition to analyzing the components, the following supplementary analyses will be 
conducted: 

1. Analyzing the composite using the second definition (b) below (Supplementary #1) of 
the respiratory decompensation. 

a. (Primary) Respiratory decompensation requiring initiation of mechanical ventilation 
(includes invasive or non-invasive ventilation, CPAP, or BiPAP), and/or initiation of 
ECMO. 

b. (Supplementary #1) Respiratory decompensation requiring mechanical ventilation 
(excluding CPAP and BiPAP), and/or initiation of ECMO. 

2. (Supplementary #2) Analyzing the composite by removing the respiratory 
decompensation component. Patients experiencing respiratory decompensation will be 
followed-up for  other components of the prevention composite endpoint. 
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3. (Supplementary #3) Analyzing the composite by removing AKI (Acute Kidney Injury) 
component. Patients experiencing AKI will be followed-up for other components of 
the prevention composite endpoint. 

4.  (Supplementary #4) Multiple event analysis using LWYY (Lin-Wei-Lang-Ying) 
method (see Lin et al 2000). There are 9 components in the prevention composite 
endpoint, hence a patient can have at most 9 events. Only multiple events of patients 
will be considered, repeated events of the same component of a patient will not be 
counted. 

4.2.4.3 Sensitivity Analysis of the Prevention Composite Endpoint 

Analysis of proportions 

Sensitivity analysis of the prevention composite endpoint and components will be conducted 
by analysis of the difference in proportions of patients with an event using the Wald test for 2-
sample proportions. 

Unconfirmed SARS-CoV-2 Infection 

A sensitivity analysis will be performed of the primary analysis excluding patients who were 
not tested for SARS-CoV-2 at randomization and tested negative when testing became 
available.  

Baseline use of remdesivir 

A sensitivity analysis will be performed of the primary analysis by remdesivir use at 
randomization.  

Incomplete in-hospital event assessment 

If it is known that some patients have died after incomplete event assessment, then a 
sensitivity analysis will be conducted to consider these deaths as events. 

Missing Data and Informative Censoring 

The time-to-event analysis using the Cox regression depends on the assumption of 
non-informative or ignorable censoring, corresponding to the missing-at-random assumption. 
The missing data in this context are patients who are prematurely censored due to WoC, 
LTFU, or otherwise incomplete follow-up of endpoints. The amount of missing data will be 
described eg, in terms of the number of patients and patient time with incomplete follow-up as 
described in Section 4.1.4. 

The amount of incomplete follow-up is expected to be small. To assess the impact of missing 
data and the robustness of the results with regard to the assumption of non-informative 
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censoring, sensitivity analysis will be planned based on the evaluation of the missing 
follow-up and discussed in relation to the observed efficacy signal.  

A tipping point analysis will be performed for patients prematurely censored before Day 30 
(date of discharge for those patients that were discharged from hospital and have missing vital 
status assessment afterwards; the last assessment date of vital status after hospital discharge; 
date of withdrawal of consent for those patients that withdrew consent while in hospital). In 

all prematurely censored patients in the dapagliflozin group will be considered as having the 
event at their time of censoring, while the prematurely censored patients in the placebo group 
will be considered as censored at Day 30. This is the most unfavorable scenario for the 
dapagliflozin group, since all prematurely censored patients are considered as having the 
event, while in placebo group these patients are considered as having longer event free time 
than observed.  If the treatment effect is still observed, then no further analysis will be done, 
since this will mean that premature censoring did not affect the treatment effect. If there is no 
statistical significance in the worst case analysis, then events after initial censoring will be 
simulated in both treatment groups, using the observed event rates in each group, in the 
placebo group keeping the event rate constant, while gradually increasing the event rate in the 
dapagliflozin group, to find the event rate for which the significance is lost. Then, an 
increased event rate of the placebo group will be selected. The same procedure will be 
repeated by gradually increasing the event rate in the dapagliflozin group, to find the event 
rate for which the significance is lost. A shift table will be constructed for hazard ratios 
corresponding to various combinations of event rates in the dapagliflozin and the placebo 
groups.  

A hazard ratio corresponding to a combination of event rates in the dapagliflozin and placebo 
groups will be calculated as follows: event rates per treatment group (observed or increased) 
will be used to generate new event times for patients who were prematurely (before Day 30) 
censored, using exponential distribution. If for a patient the sum of the new event time and the 
time spent in the study (premature censoring time) is less than or equal to 30 then it will be 
assumed that the corresponding patient had an event, and the sum of the observed and 
simulated times will be used as the time of this event. If the sum of these times is greater than 
30 then this patient will be considered as censored at Day 30. After generating new event 
times for all patients who were prematurely (before Day 30) censored (using the previously 
observed events and new, simulated events), hazard ratio for the treatment effect in the 
dapagliflozin group will be calculated. This procedure will be repeated 100 times and 
corresponding hazard ratios and standard errors will be combined using the Rub
resulting hazard ratio will be reported in a shift table (possible values of event rates, Placebo × 
Dapa 10 mg). Statistically significant hazard ratios in the shift table will be marked. 
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4.2.5 Analysis of the Recovery Primary Endpoint (HCE) 

To assess the  effect of dapagliflozin on clinical status change during the 30 days of follow-up, 
a hierarchical composite endpoint will be considered. Each patient will be ranked based on the 
timing and severity of the events. Up to Day 30, all events described in the definition of the 
prevention composite endpoint will be considered (not just the first events) to determine the 
ranks of patients. Patients will be ranked using the order below:  

Hierarchical composite outcome measure: 

1 Time to death from any cause 
2 Time to new/worsened organ dysfunction (as defined in the primary outcome 

measure) 
2.1 Patients experiencing more than one event of the primary composite outcome. 
2.2 Time to (only) new/worsened organ dysfunction. 

3 Clinical status at Day 30 for patients still hospitalized and without any worsening 
organ dysfunction using the scale below 
3.1 Hospitalized, on high flow oxygen devices 
3.2 Hospitalized, requiring supplemental oxygen 
3.3 Hospitalized, not requiring supplemental oxygen 

4 Time to hospital discharge 
 
Which will result in the following ranking (from lowest to highest, where a higher rank means 
a better outcome), or Categories: 

I. Patients dying during the study, [Ranking within this cohort will be based on the 
timing of the event, with patients dying sooner getting a lower rank]  

II. Patients who did not die but have more than one new or worsened organ 
dysfunction events, [Ranking within this cohort will be based on the number of 
events, with higher number getting a lower rank]  
A patient can have at most 8 events (there are 9 components in the prevention 
composite endpoint, the 9th is death which, if happened, will move the patient to 
category I), see Section 4.2.4.2. Only multiple events of different types will be 
considered, repeated events of the same component of a patient will not be 
counted. 

III. Patients who did not die but have only one new or worsened organ 
dysfunction event, [Ranking within this cohort will be based on the timing of the 
event, with patients having the event sooner getting a lower rank. Type of organ 
dysfunction will not be considered]  

IV. Patients without primary composite event but hospitalized at the end of 
follow-up (Day 30), [Ranking within this cohort, from low to high, includes 
patients on high-flow oxygen devices, patients requiring supplemental oxygen, and 
patients not requiring supplemental oxygen] 
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V. Patients alive at the end of follow up (Day 30), without primary composite 
event and are discharged from hospital before Day 30 will represent the highest 
cohort [Ranking within this cohort will be based on the time to discharge, with 
patients being discharged later getting a lower rank] 

 
The hierarchical composite endpoint (HCE) combines clinical deterioration (e.g. organ 
worsening as defined in the prevention composite endpoint, prolonged hospitalization or 
death) with clinical improvement (e.g., change in clinical status and hospital discharge) into a 
single metric, and all potential intercurrent events are accounted for in this endpoint.  

Figure 3 - Change in clinical status 

 

4.2.5.1 Clinical interpretation of the recovery HCE (improvement in clinical status)  

It is hypothesized that dapagliflozin will prevent in-hospital (during the index hospitalization) 
new/worsened organ dysfunction events and death through Day 30, which will result in more 
events of clinical recovery (improvement in clinical status, see Figure 3). 

This hierarchical composite endpoint is similar to WHO suggested (8-point) COVID-19-
specific ordinal scale recovery endpoint (WHO 2020). But there are several important 
differences between the ordinal scale endpoint and the suggested HCE:  
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1. The ordinal scale endpoints are assessed at a prespecified timepoint (for example, at 
Day 15) while for ranking the HCE uses severity of all events that a patient 
experiences during the 30 days of follow-up. For example a patient discharged from 
hospital before Day 15 and experienced death soon after Day 15 will be categorized as 
recovered in the ordinal scale, but HCE will rank this patient based on the worst 
experienced event, namely death.  

2. The HCE takes into account in-hospital worsening of COVID-19 and not only the 
eventual discharge from hospital. For example, patients having in-hospital worsening 
before hospital discharge will be categorized as recovered in the ordinal scale, but 
HCE will rank this patient based on the worst experienced event, namely worsening of 
COVID-19. 

 

Therefore, the HCE is a recovery endpoint with a stricter definition of recovery (discharge 
from hospital without a worsening event and alive, or still in hospital without a worsening 
event and without oxygen support, see the  Figure 
3). Almost all patients enrolled in this study have the same baseline severity  hospitalized 
with COVID-19 with low-flow oxygen support. Recovery is represented on the clinical scale 
as improvement in clinical status compared to baseline:  

1. Discharge from hospital before day 30 without in-hospital worsening and alive at Day 
30; or  

2. Still in hospital at Day 30, but without in-hospital worsening during the 30 days of 
hospitalization and without oxygen support.  

 
Additionally, the timing of events is used to distinguish between those who recover or who 
experience worsening, thus making this endpoint more sensitive to capture treatment effect. 

4.2.5.2 Derivation of analysis values 

Based on the ranking algorithm above, for all patients analysis values will be derived as 
follows:  

I. Patients dying during the study will have the category 400 with AVAL=400 -  
(study days from randomization to death). 

II. Patients who did not die but have more than one new or worsened organ 
dysfunction events will have the category 300 with AVAL=300 + (number of 
events),  

III. Patients who did not die but have only one new or worsened organ dysfunction 
event, will have the category 200 with AVAL=200 - (study days from 
randomization to organ dysfunction),  

IV. Patients without primary composite event but who are hospitalized at the end of 
follow-up will have the category 100 with AVAL=100 + ( 1 for patients not 
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requiring supplemental oxygen, 2 for patients requiring supplemental oxygen, and 
3 for patients on high-flow oxygen devices,).  

V. Patients alive at the end of follow up (Day 30), without primary composite event 
who  are discharged from hospital before Day 30 will be represented by the 
category 0 with values AVAL=  0 + (study days from randomization to hospital 
discharge).  

Note that the choice of values 100, 200, 300, 400 introduces the order between the 5 
categories described above.  The actual numerical values of these numbers will not affect 
the results since the analysis method described below is applicable for all ordinal random 
variables. 

4.2.5.3 Handling of missing data 

With the ranking algorithm described above two types of missingness are associated: 

a) Events with missing date of occurrence (for example, if a patient is known to have died 
but the date of death is unknown).  

b) Missing occurrence of events (for example patients who are lost to follow-up or withdrew 
consent at any time during the study). 

For all analyses (primary and supplementary) type a) missingness will be handled by imputing 
ranks of these patients by assigning the median rank of the category to which this patient is 
categorized. For example, if it is known that the patient have died, then this patient is in the 
category I. Hence the median rank of the patients who have died can be used as an analysis 
value for the patient with the missing death date. Type b) missingness will be handled in the 
primary analysis by censoring (details below). 

 

4.2.5.4 The primary analysis method  Stratified log-rank test 

The primary analysis method for the HCE will be stratified log-rank test which will be applied 
to AVAL described above (see APPENDIX for implementation). The p-value from this test 
will be used in the multiple testing procedure (Section 4.1.2). Stratification will be done using 
pooled strata, similar to the analysis of the prevention composite endpoint. The treatment 
effect will be characterized by a win ratio (WR) estimated from the stratified Cox regression 
model with the Efron method for ties. The win ratio is the odds that a patient in the 
dapagliflozin group will have a better clinical status during the 30 days of treatment than a 
patient in the placebo group. The null hypothesis is that WR=1 meaning that there is no 
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treatment effect on clinical status of patients, while WR >1 (WR < 1) would mean beneficial 
effect of dapagliflozin (placebo).  

The advantage of calculating the win ratio estimate from Cox regression is that it allows to 
incorporate type b) missingness as follows. 

Patients will be ranked based on the most severe event they had during the time they spent in 
the study using the same ranking algorithm as patients completing the 30-days of follow-up. 
But unlike patients completing the 30-day follow-up, patients with type b) missingness will be 
considered as censored in the log-rank test and Cox regression analysis. 

Note that type a) missingness will be handled by imputing ranks of these patients by assigning 
the median rank of the category to which this patient is categorized. 

 

Supplementary analysis  Win ratio (direct estimate) 

Win ratio based on direct comparison of analysis values of two treatment groups will be 
calculated as a supplementary analysis. Type a) missingness will be imputed (using median 
rank of the category), while patients with type b) missingness will have missing analysis 
values, hence will not be included in the analysis.  

Using the patient-level analysis values (AVAL described above), every patient in the 
dapagliflozin group will be compared with every patient in the placebo group. Each 

patient in the dapagliflozin group if 
the analysis value of the patient in the dapagliflozin group is lower, higher or equal to the 
analysis value of the patient in the placebo group, respectively. Within the dapagliflozin 
group, total number of wins will be divided by the total number of losses (ties are split evenly 
between wins and losses) to form the Win Ratio statistic of the dapagliflozin group against the 
placebo group (Pocock et al 2012). The confidence interval of the win ratio statistic will be 
calculated as described in Gasparyan et al 2020 (see APPENDIX).  

 

4.2.5.5 Exploratory analyses of the recovery HCE 

An exploratory subgroup analysis will be conducted for the HCE using the same subgroups as 
in the subgroup analysis for the prevention composite endpoint (Table 3). 

The following exploratory analyses will be conducted. 
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Supplementary analysis  - different definition of respiratory decompensation 

The respiratory decompensation will be redefined as requiring initiation of mechanical 
ventilation (excluding CPAP and BiPAP), and/or initiation of ECMO. 

Sensitivity analyses 

Unconfirmed SARS-CoV-2 Infection 

A sensitivity analysis will be performed of the primary analysis excluding patients who were 
not tested for SARS-CoV-2 at randomization and tested negative when testing became 
available.  

Baseline use of remdesivir 

A sensitivity analysis will be performed of the primary analysis by use of remdesivir at 
randomization.  

Imputing ranks based on the most severe event 

In this analysis patients having type b) missingness will be imputed using their most severe 
event while in the study. For example, patients who are lost to follow-up cannot be 
categorized. But if they had an organ worsening before being lost to follow-up, then they can 
be categorized to category III for the sensitivity analysis. This analysis extends the follow-up 
time of the prematurely discontinued patients to Day 30 as it assumes that patients who 
prematurely discontinued the study would not have experienced more severe events than they 
had while in the study, if they had stayed in the study up to Day 30. Thus, in a sense it uses the 
last (most severe) observation. In deriving the win ratio, these patients, unlike the primary 
analysis, will not be censored but will contribute their rank as patients with complete follow-
up. The direct win ratio will be calculated as well and imputed ranks will be used in pairwise 
comparisons. 

Imputing ranks based on -  

Another sensitivity analysis will be performed for patients with type b) missingness by 
- (compared to their most severe event 

while in the study). For example, patients who had an organ worsening before being lost to 
follow-up, then they can be categorized to category II for this sensitivity analysis (instead of 
category III). This analysis assumes that patients who prematurely discontinued the study 
would have experienced a more (by one category) severe event than the most severe event 
they had experienced while in the study. 
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4.2.6 Analysis of the Secondary Efficacy Variables 

4.2.6.1 Time-to-Event Endpoints 

The time-to-event secondary variables included in the testing hierarchy are the following:  

 Time to hospital discharge.  

 Time to composite kidney endpoint. 

 Time to death from any cause. 

 
These endpoints will be analyzed in the same manner as the prevention composite endpoint. 
Analysis of the composite of kidney endpoint, in addition to stratification by (pooled) country 
will be adjusted for baseline eGFR.  

Additionally, an exploratory subgroup analysis (Table 3) will be conducted for the analysis of 
time to death from any cause, in the same way as the subgroup analysis for the prevention 
composite endpoint. 

Sensitivity analyses for the time-to-event endpoints will be conducted to analyze the 
difference in proportions of patients with an event using the Wald test for 2-sample 
proportions. 

4.2.6.2 Analysis of Total Number of Days 

The endpoints based on total number of days (Sections 3.3.2 to 3.3.3) are similar to the 
endpoint  Ariti et al 2011 for patients with 
Heart Failure. The purpose of this endpoint is to characterize the whole burden of the disease 
by accounting for repeated events as well as lengths of events (e.g. duration of mechanical 
ventilation). Higher number is indicative of a more favorable outcome since it shows more 
days free from mechanical ventilation. Number of days dead is subtracted from total days in 
order to account for death being a competing event. Subtracting the days dead from the total 
follow-up time has the same meaning as combining the events of mechanical ventilation and 
death into a composite. The total days of using mechanical ventilator when added to the total 

 The four 
figures below show the calculation method of number of days alive and free from mechanical 
ventilation for an individual patient, depending on the presence of death and the type of 
censoring. The time interval of being out of hospital and alive is considered as being free from 
mechanical ventilation. 
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Figure 4 - Total number of days alive and free from MV  outpatient death 

 

Figure 5 - Total number of days alive and free from MV  death in hospital 

 

In the cases when patients withdraw their consent or are LTFU (presented in Figure 6 and 
Figure 7, respectively), the follow-up time for these patients will be defined as the timeframe 
from randomization to the time of LTFU or WoC. In other words, if a patient withdraws from 
the study or is LTFU, the total follow-up time for this patient will be the time spent in the 
study. Then, from the total follow-up time, as above, the periods of hospitalization with use of 
mechanical ventilation and days dead will be subtracted.  
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Figure 6 - Total number of days alive and free from MV - WoC 

 

Figure 7 - Total number of days alive and free from MV - LTFU 

 

with non-negative values.  

The primary analysis will be conducted where patients first will be compared based on the 
vital status at the end of 30-day follow-up period and then, within each category, based on the 
actual values of total number of days of each patient. The analysis values (AVAL) will be 
derived as follows: 

I. Patients who died during the 30-days of follow-up will be in the first group and 
will get the group rank 100. Within this group patients will be ranked based on the 
total number of days alive and free from MV derived above. That is, if X is the 
total number of days alive and free from MV for a subject who died during the 30-
days of follow-up period, then for this subject AVAL=100+X. 
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II. Patients who do not die during the 30-days of follow-up will be in the second 
group and will get the group rank 200. Within this group patients will be ranked 
based on the total number of days free from MV derived above. For these subjects 
AVAL=200+X, where X is the total number of days free from MV. 

Note that the assignment of values 100 and 200 introduces an order and their actual numeric 
values will not impact the analysis results, since for the win ratio analysis only ordinal (related 
to comparison) properties of variables are used. Using derived patient level analysis values, 
patients in two treatment groups will be compared and the patient with a higher analysis value 

. Because of a higher group rank of patients who are alive at Day 30, patients who 
die during the 30-day follow-up period cannot win in comparisons against patients who are 
alive at Day 30. Patients with missing vital status or who withdraw consent will be considered 
as censored and their total number of days X (calculated in Figure 6, Figure 7)  will be used to 
derive the AVAL using the rule of group II. 

To analyze this hierarchical endpoint, the win ratio (WR) approach will be used (patients will 
be compared using the AVAL, and the patient with higher AVAL will win ). The win ratio, 
its 95% confidence interval and the 2-sided p-value will be calculated from stratified Cox 
regression as in the analysis of primary recovery endpoint (see Section 4.2.5). 

The numeric values of total number of days  will be 
analyzed using direct win ratio approach as a supplementary analysis, as was suggested by 
Wang and Pocock 2016, while the 95% confidence interval for the WR and the corresponding 
p-value will be calculated using the theory of U-statistics (Gasparyan et al 2020, Koch et al 
1998, see APPENDIX). In this analysis patients who are lost-to-follow-up or withdrew 
consent will contribute as well (using their time spent in the study, see Figure 6, Figure 7). 
The difference from the primary analysis is that no ranking will be done based on the vital 
status. Therefore, in this analysis the endpoint will be a (non-hierarchical) composite endpoint 
where death during the study will have the same contribution as having mechanical ventilation 
at that point which lasts until the end of 30-days period. This will be supplementary to the 
hierarchical analysis and will have the advantage of providing numeric analysis values, which 
can be analyzed descriptively (using mean and standard deviation, for example). Number of 
patients with  days alive and free from mechanical ventilation =30  (patients 
who were alive at the end of 30-day treatment period and did not use mechanical ventilation 
during the study) will be summarized by treatment group. 
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Not in the ICU, and Free from Mechanical 
analyzed in the same manner, only time interval in the ICU will be 

subtracted from the total number of days alive and free from mechanical ventilation. 

4.2.7 Analysis of Safety Variables 

Analysis Set 

For safety analyses, all summaries will be based on the SAS (Section 2.1.2). 

Exposure 

The total exposure to study drug will be defined as the length of period on study drug, 
calculated for each patient as date of last dose  date of first dose +1. 

An alternative measure where days of interruption are removed will be calculated and termed 
actual exposure. Study medication interruption is defined as a temporary medication 
discontinuation with an intent to restart at a later time. 

Total and actual exposure will be presented descriptively. 

Treatment Periods 

The summaries for the on-treatment period will include events with an onset date on or after 
first dose of randomized study drug and on or before 2 days after last dose of study drug, up to 
30 days of follow-up. Additional presentations will include all events with onset on or after 
first dose of study drug and up to 30 days of follow-up, regardless of whether patients are on 
or off study treatment at the time of the event (the  treatment period). 

4.2.7.1 Adverse Events  

Reportable SAEs (defined in CSP Section 6.4.2) and safety events of acute kidney injury and 
DKA will be recorded. 
narrow SMQ (Standardized MedDRA Queries) scope, will be summarized. Summaries of AEs 
will be limited to these categories. 

AEs will be classified according to Medical Dictionary for Regulatory Activities (MedDRA), 
using the most current version of MedDRA possible. 

Summaries by system organ class (SOC) and preferred term (PT) will be sorted by 
international order for SOC and by descending order of PT in the dapagliflozin treatment 
group. 

No statistical tests to compare crude AE frequencies between treatment groups will be 
performed. 
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A summary table will be provided of the total number and percentage of patients with an SAE. 

4.2.7.2 Serious Adverse Events 

The number and percentage of patients with SAEs will be presented by SOC, PT, and 
treatment group. The most common SAEs will also be presented by PT and treatment group 
only.  

AEs with outcome of death will be presented separately by SOC and PT. 

4.2.7.3 Safety Events 

Each category of safety event will be presented separately: acute kidney injury and DKA. 

4.2.7.4 Laboratory Evaluation 

All summaries of clinical chemistry/hematology parameters will be presented in both 
conventional and SI units. Study mandated laboratory values and standard of care laboratory 
values will be analyzed separately as well as in overall assessment.  

The result and the change from baseline of each clinical chemistry/hematology tests, including 
estimated GFR , will be summarized by treatment group at each scheduled visit using 
descriptive statistics, including n, mean, SD, median and quartiles. 

4.2.7.5 Marked Laboratory Abnormalities 

The number and percent of patients with a marked abnormality in clinical laboratory tests will 
be summarized over time by treatment group. 

Laboratory abnormalities will be evaluated based on marked abnormality (MA) criteria. The 
list of MAs is provided in Table 1 below. 

An on-treatment value will be considered an MA if either  

 the on-treatment value is beyond an MA limit AND the baseline value is not beyond 
the same limit,  

OR 

 both the baseline and on-treatment value are beyond the same MA limit AND the on-
treatment values is more extreme (farther from the limit) than was the baseline. 

Laboratory MAs occurring during the on-treatment period will be summarized by treatment 
group. The directions of changes (high or low) in MAs will be indicated in the tables.  



Statistical Analysis Plan  
Study Code ESR-20-20653 
Edition Number 5.0  
Date 3 March 2021 
 

CONFIDENTIAL AND PROPRIETARY 50 of 59 

 

Table 4 - Marked abnormality criteria for safety laboratory variables 

  Marked Abnormality Criteria 

Clinical laboratory variables Units Low High 

Hematology 

Hematocrit 
 

< 0.20 > 0.55 

Hematocrit  > 0.60 

Hemoglobin  g/L < 60 g/L > 180 g/L 

Hemoglobin  g/L  > 200 g/L 

Na (Sodium) mmol/L < 130 mmol/L > 150 mmol/L 

Na (Sodium) mmol/L < 120 mmol/L  

K (Potassium) mmol/L  2.5 mmol/L  6.0 mmol/L 

Creatinine µmol/L  1.5X BL CREAT 

Creatinine µmol/L  2X BL CREAT 

BL is the baseline measurement    

 

4.2.8 Analysis of Exploratory Objectives 

The analysis of the exploratory variables will in the same fashion as the primary and 
secondary efficacy variables be based on the ITT principle, including data irrespective of 
whether the patient has discontinued study drug. 

The exploratory endpoints are  

 Change in NT-proBNP, hs troponin, D-dimer, LDH, ALT, lymphocyte count, CRP 
between Day 1 and Day 15 (or discharge from hospital, whichever is earlier) 

 Qualitative PCR for SARS-CoV-2 in oropharyngeal/nasopharyngeal swab at baseline 
(while hospitalized); and Day 15 (if still hospitalized) or discharge from hospital. 

 Change in NEWS 2 from Day 1 to Day 15 (or discharge from hospital, whichever is 
earlier). 

 -point ordinal scale) at Day 15 (or discharge from 
hospital, whichever is earlier) 

 Total number of days alive, out of hospital, and not on renal replacement therapy 
(during index hospitalization only) 
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 Proportion of patients with ACS (acute coronary syndrome). 
Acute coronary syndrome is defined as: during index hospitalization, abnormal 
troponin level above 99th percentile of the local laboratory reference range or, if 
abnormal at baseline, further rise in troponin levels accompanied by at least 1 of the 
following: 1) ischemic symptoms 2) ischemic ST-segment changes on ECG. 
(Thygesen et al 2018) 

 
 
Proportions will be analyzed using 2-sample proportions tests. Endpoints with continuous 
values (like laboratory values) will be analyzed using generalized linear models with 
appropriate distributions, including fixed effects for treatment group and baseline values as a 
covariate. Endpoints with ordinal values will be analyzed using the WR approach. 

The total number of days endpoint will be analyzed similarly to the corresponding secondary 
endpoint (Section 4.2.6.2). 

5 INTERIM ANALYSES 

Interim analysis for safety only will be performed by the Independent Data and Safety 
Monitoring Committee after the first 100 patients have completed the 30-day treatment 
period; no interim efficacy analyses are planned. 

6 OBSERVATIONAL PERIOD 

All efficacy and safety objectives described in the CSP are based on the blinded and treated 
30-days of follow-up. As soon as the pre-planned number of patients has completed the 30-
day treatment period, and the data is collected and cleaned, the database will be locked and 
unblinded for the analysis of 30-day treatment period data. The primary clinical study report 
will be based on the 30-days of follow-up data. 

Following last dose of investigational product on Day 30, an extended follow-up period of an 
additional 60 days of observational follow-up (on top of the current active treatment duration 
of 30 days) will be conducted with telephone visits on Day 60 and Day 90, to examine longer-
term trajectory of recovery from COVID-19 among trial participants. The following 
assessments will be completed: 

 Concomitant medications will be recorded 
 Follow up of ongoing SAEs. Details of any new SAEs will be recorded. 
 Vital status 
 Details of any re-hospitalization for the patient 
 Patient Clinical Status will be assessed using a 7-point scale, defined as  
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1. Not hospitalized, no limitations on activities  
2. Not hospitalized, limitation on activities  
3. Hospitalized, not requiring supplemental oxygen 
4. Hospitalized, requiring supplemental oxygen  
5. Hospitalized, on high flow oxygen devices  
6. Hospitalized, on invasive mechanical ventilation or ECMO  
7. Death  

 

Observational period will be analyzed descriptively. SAEs by System organ class/Preferred 
term, hospitalizations, concomitant medications and clinical status on the 7-point scale 
reported during the phone calls on Day 60 and Day 90 will be summarized.  Listings of patient 
level data on resolution of SAEs emerged during the 30-day treatment period, as well as 
clinical status change for patients still in hospital at the end of the 30-day treatment period will 
be provided. 
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8 APPENDIX 

A 1 Confidence Interval for the win ratio 

Confidence intervals for the win ratio will be calculated using the formulas from Section 2.2 
(Theorem 2) from Gasparyan et al 2020. Suppose that we have derived analysis values of the 
two treatment groups as described in Section 4.2.5. Below group 2 shows analysis values of 
the dapagliflozin group, while group 1 is for the analysis values of the placebo group (see 
Derivation of analysis values in Section 4.2.5) 

 

There are n1n2 possibilities of comparing a component of Y2 to a component of Y1: For each 
comparison we can have three results 2j < y1i (the analysis 
value of the active group is less than that of the placebo group) 2j > y1i

y1i = y2j. Total number of wins of the active group plus half of ties divided by the total number 
of comparisons is called the Win Proportion (WP) of the active treatment against the placebo 
group. The win ratio of the active group against the placebo is the odds of the winning, that is 
WR=WP/(1-WP). While the win proportion can be calculated using the formulas below 

 

here  is an indicator taking the value 1 if the corresponding specification is satisfied, or 0 
otherwise. The quantities pj are defined as 

 

and called the individual win proportions of subject j in the active group against the placebo 
group. In the same way, we can define the win proportion of an individual i in the placebo 
group against the active group as 
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A confidence interval for the win proportion can be calculated from the asymptotic normality 
of the statistic  

 

here 

 

Then, applying the monotone transformation f(x)=x/(1-x) to the confidence interval of the win 
proportion, we will get a confidence interval and the corresponding p-value for the win ratio. 

A 2 Multi-Stage Fallback testing Procedure 

Denote by  the p-values of the hypotheses 1-7. The following algorithm uses 
two-sided p-values, therefore the treatment effect estimate should be in the direction that 
favors treatment as well, in order to consider the specific hypothesis rejected. 

Step 1. Test the primary endpoints using the weight  

 

If any of these inequalities is true, proceed to the next step. 

Step 2. Then the following inequalities will be checked, where  denotes the 
indicator function which takes the value 1 if the underlying inequality is true and 0, 
otherwise. These indicator functions show how some part of can be recycled.  
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If any of these inequalities is true, proceed to the next step. 

Step 3. If H1 is rejected at , then  part of it  is recycled for H2 while 
 part of it is passed to H3 (  If H2 is rejected at , then 
 part of it is recycled for H1 ( ), while  part of it is reserved 

for H3 ( ). If the initially non-rejected hypothesis is rejected at the recycled 
level, then the entire recycled mass is passed to H3 (hence it is tested at full ).  

Therefore, the significance level for H3 is 

  if only H1 is rejected, that is,  

but . 

 , if only H2 is rejected that is 

 

 , if both H1 and H2 are rejected, that is either  

 

or 
 

Step 4. It is possible to recycle the significance level if H3 is rejected, to test the 
remaining hypothesis H1 or H2 (whichever was not yet rejected). 

 

 

The significance level of H3 is: 

  if only H1 is rejected, that is,  

but . 

 , if only H2 is rejected that is 

 

 , if both H1 and H2 are rejected, that is either  
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or 
 

Since these steps are recursive, only the last step can be done. If and only if H3 is tested at full 
 and the testing procedure will continue to H4-H7 as a fixed sequence testing 

procedure. 
The SAS software implementation is given below. A1-A7 show allocated significance levels 
for the hypotheses H1-H7. S1-S7 take value 1 if the corresponding hypothesis is rejected at 
the allocated level. 
data MTP; 
 alpha=0.05; 
 omega=0.3; 
 gamma=1/3; 
 theta=2/7; 
  
 p1=0.044; 
 p2=0.031; 
 p3=0.007; 
 p4=0.049; 
 p5=0.051; 
 p6=0.01; 
 p7=0.002; 
  
 I1=p1<=omega*alpha; 
 I2=p2<=(1-omega)*alpha; 
 I3=p3<=(1-gamma)*omega*alpha; 
  
 a1=omega*alpha+(1-theta)*(1-omega)*alpha*I2+theta*(1-omega)*alpha*I2*I3; 
 a2=(1-omega)*alpha+gamma*omega*alpha*I1+(1-gamma)*omega*alpha*I1*I3; 
 if p1<=omega*alpha and p2 > (1-omega)*alpha+gamma*omega*alpha+(1-gamma)*omega*alpha  
  then a3=(1-gamma)*omega*alpha; 
 else if p1 > omega*alpha+(1-theta)*(1-omega)*alpha+theta*(1-omega)*alpha  

and p2 <=(1-omega)*alpha then a3=theta*(1-omega)*alpha; 
 else if (p1<=omega*alpha  

and p2<=(1-omega)*alpha+gamma*omega*alpha*(1-gamma)*omega*alpha) or  
 (p1<=omega*alpha+(1-theta)*(1-omega)*alpha+theta*(1-omega)*alpha  

and p2<=(1-omega)*alpha) then a3=alpha; 
 else a3=0; 
  
 a4=(a3=alpha)*(p3<=a3)*alpha; 
 a5=(a4=alpha)*(p4<=a4)*alpha; 
 a6=(a5=alpha)*(p5<=a5)*alpha; 
 a7=(a6=alpha)*(p6<=a6)*alpha; 
  
 if p1<=a1 then s1=1; 
 if p2<=a2 then s2=1; 
 if p3<=a3 then s3=1; 
 if p4<=a4 then s4=1; 
 if p5<=a5 then s5=1; 
 if p6<=a6 then s6=1; 
 if p7<=a7 then s7=1; 
run; 
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A 3 Implementation of the primary analysis for HCE 

The win ratio and its 95% confidence interval from Cox regression can be calculated as 
follows: 

proc phreg data=ADHCE; 
 class TRTPN (ref="2"); 
 model AVAL*CNSR(1)=TRTPN/rl ties=efron; 
 strata STRATA; 
 ods output parameterestimates=est(rename=(HazardRatio=WinRatio));  
run; 
 

The p-value is calculated from the stratified log-rank test as follows: 

PROC LIFETEST DATA=ADHCE notable; 
 TIME AVAL*CNSR(1); 
 STRATA STRATA/group=TRTP; 
 ods output HomTests=LR(where=(TEST="Log-Rank")); 
RUN; 

 


